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1 

POLYMERIC WEB HAVING DEFORMED 
SECTIONS WHICH PROVIDE A SUBSTANTIALLY INCREASED 
ELASTICITY TO THE WEB 



FIELD OF T HE INVENTION 
The present invention relates to resilient, three-dimensional, 
fluid pervious, polymeric webs comprised of a plurality of beam-like 
elements connected to one another to form apertures in the web, and 
5 more particularly, to such webs wherein a plurality of the beam-like 
elements have deformed sections providing a substantially increased 
elasticity to the web. 

BACKGROUND INFORMATION 
It has long been known In the disposable absorbent bandage art 
10 that it is extremely desirable to construct absorptive devices such as 
disposable diapers, catamenial pads, sanitary napkins, incontinent 
articles, and the like, presenting a dry surface feel to the user to 
improve wearing comfort and to minimize the development of undesirable 
skin conditions due to prolonged exposure to moisture absorbed within 
15 the bandage* 

A viable prior art solution to the aforementioned problem is an 
absorbent article having an apertured formed film topsheet. Apertured 
formed film topsheets are pervious to body exudates and yet 
non-absorbent and have a reduced tendency to allow liquids to pass 

20 back through and rewet the wearer's skin. Thus, the surface of the 
formed film which 1$ in contact with the body remains dry, thereby 
reducing body soiling and creating a more comfortable feel for the 
wearer. Apertured formed film topsheets have enjoyed widespread 
commercial success on absorbent articles due to their clean and dry 

25 appearance in use when contrasted to conventional nonwoven fibrous 
topsheets. 

Another way of improving the comfort and fit of absorbent 
articles is to make them stretchable such that they provide garment 
like characteristics. While a stretchable article has improved 
30 comfort and fit the materials used to make such articles is cost 
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prohibitive for disposable absorbent articles. For example, in order 
to make the topsheet stretchable an elastomeric material is used. 

Accordingly, it is an object of the present invention to provide, 
in a particularly preferred embodiment, a fluid pervious polymeric web 
5 having an increased elasticity. 

It is another object of the present invention to provide, in a 
particularly preferred embodiment, an extensible article having a 
fluid pervious polymeric topsheet with an increased elasticity. 

It is another object of the present invention to provide, in a 
10 particularly preferred embodiment, a fluid pervious polymeric web 
having an increased elasticity at minimal costs. 

SUMMARY OF THE INVENTION 
The present invention pertains, in a preferred embodiment, to an 
elastic, three-dimensional, fluid pervious, polymeric web having a 

15 first direction and a second direction perpendicular thereto. The web 
has a plurality of beam-like elements which are connected to one 
another to form apertures in the web. The beam-like elements have a 
base portion in an uppermost plane and a pair of sidewall portions 
depending from the base portion. A plurality of the beam-like 

20 elements have permanently deformed sections such that the base portion 
of the deformed section is below the uppermost plane while the web is 
in a substantially non-tensioned state. The base portion of the 
permanently deformed section is elevated towards the uppermost plane 
when the web is subjected to tension in the first direction allowing 

25 the web to extend in the first direction and the base portion of the 
permanently deformed section returns to its non-tensioned position 
below the uppermost plane when the tension in the web is released. 

In another preferred embodiment, the present Invention provides 
an absorbent bandage comprising a wearer-contacting topsheet and an 

30 absorbent element for absorbing bodily fluid. The topsheet comprises 
an elastic three-dimensional fluid pervious polymeric web having a 
first direction and a second direction perpendicular thereto. The web 
has a plurality of beam- like elements connected to one another forming 
apertures in the web. The beam-like elements have a base portion in 

35 an uppermost plane and a pair of sidewall portions depending from the 
base portion and contacting the absorbent element. A plurality of the 
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beam-like elements have permanently deformed sections such that the 
base portion of the permanently deformed section is below the 
uppermost plane while the web is in a substantially non-tensioned 
state. The base portion of the deformed section is elevated towards 
5 the uppermost plane when the web is subjected to tension in the first 
direction allowing the web to extend in the first direction and the 
base portion of the permanently deformed section returns to its 
non-tensioned position below the uppermost plane when the tension in 
the web is released. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

While the specification concludes with claims particularly 
pointing out and distinctly claiming the present invention, it is 
believed that the present Invention will be better understood from the 
following description In conjunction with the accompanying drawings, 

15 in which like reference numerals identify identical elements and 
wherein; 

Figure 1 Is a top plan view of a preferred sanitary napkin 
embodiment of the present Invention; 

Figure 2 is a simplified cross-sectional view of the sanitary 
20 napkin of Figure 1 taken along section line 2-2; 

Figure 3 is an enlarged, partially segmented, perspective 
illustration of a prior art plastic web of the type generally 
disclosed in commonly assigned U.S. Patent 4,342,314, said web further 
exhibiting a microscopic pattern of surface aberrations of the type 
25 generally disclosed In commonly assigned U.S. Patent 4,463,045 on its 
visible surface; 

Figure 4 Is an enlarged, partially segmented perspective 
Illustration of a photoetched laminate structure of the type used to 
form plastic webs of the type generally Illustrated In Figure 3; 
30 Figure 5 is a perspective view of a tubular member formed by 
rolling a plaaar laminate structure of the type generally illustrated 
In Figure 4 to the desired radius of curvature and joining the free 
ends to one another; 

Figure 6 Is a simplified schematic Illustration of a preferred 
35 method and apparatus for debossing and/or perforating a plastic film; 
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Figure 7 is a plan view photograph enlarged approximately 20 
times of a preferred web of the present invention as viewed from the 
wearer or body contacting surface; 

Figure 8 is a plan view photograph enlarged approximately 20 
5 times of the web of Figure 7 as viewed from the garment facing or pad 
contacting surface; 

Figure 9 is a plan view photograph enlarged approximately 20 
times of another web of the present invention in a substantially 
non-tensioned state as viewed from the wearer or body contacting 
10 surface; 

Figure 10 is a plan view photograph enlarged approximately 20 
times of the web of Figure 9 in a substantially tensioned state as 
viewed from the wearer or body contacting surface; 

Figures IIA-IID are enlarged, cross-sectional illustrations of 
15 various preferred beam-like elements of the present Invention; 

Figure 12 is a schematic illustration of a ring-rolling apparatus 
such as the one used to ring-roll the three-dimensional, fluid 
pervious, apertured webs of the present invention; 

Figure 13 is a force-elongation graph of data from a series of 
tensile tests conducted on web samples which were ring-rolled on 0.100 
inch pitch rollers to engagement depths of 0.050, 0.075, 0.100, 0.125, 
0.140, and 0.150 inches; and 

Figure 14 is a graph of the stretch ratio versus engagement depth 
for the various webs. 

25 DETAILED DFSCRIPTIQN nF THE PRESFNT TNVFNTynN 

As used herein, the term "absorbent article" refers to devices 
which absorb and contain body exudates, and, more specifically, refers 
to devices which are placed against or in proximity to the body of the 
wearer to absorb" and contain the various exudates discharged from the 
30 body. The term "absorbent article" is intended to include diapers, 
catamenial pads, sanitary napkins, pantiliners, incontinent pads, and 
the like. The term "disposable" is used herein to describe absorbent 
articles which are not intended to be laundered or otherwise restored 
or reused as an absorbent article (i.e., they are intended to be 
35 discarded after a single use, and, preferably, to be recycled, 
composted or otherwise disposed of in an environmentally compatible 



20 



wo 94/041 12 PCr/US93/07160 

-5- 

manner). A "unitary" absorbent article refers to absorbent articles 
which are formed of separate parts united together to form a 
coordinated entity so that they do not require separate manipulative 
parts like a separate holder and pad. 
5 A preferred embodiment of a unitary disposable absorbent article 

of the present invention is the catamenial pad, sanitary napkin 20, 
shown in Figure 1. As used herein, the term "sanitary napkin" refers 
to an absorbent article which is worn by females adjacent to the 
pudendal region, generally external to the urogenital region, and 

10 which is intended to absorb and contain menstrual fluids and other 
vaginal discharges from the wearer's body (e.g., blood, menses, and 
urine). Interlabial devices which reside partially within and 
partially external of the wearer's vestibule are also within the scope 
of this invention. As used herein, the term "pudendal" refers to the 

15 externally visible female genitalia. It should be understood, 
however, that the present invention is also iapplicable to other 
feminine hygiene or catamenial pads such as panti liners, or other 
absorbent articles such as incontinence pads, and the like. 

The sanitary napkin 20 has two surfaces, a body-contacting 

20 surface or "body surface" 20a and a garment surface 20b. The sanitary 
napkin 20 is shown in Figure 1 as viewed from its body surface 20a. 
The body surface 20a is intended to be worn adjacent to the body of 
the wearer. The garment surface 20b of the sanitary napkin 20 (shown 
in Figure 2) is on the opposite side and is intended to be placed 

25 adjacent to the wearer's undergarments when the sanitary napkin 20 is 
worn. 

The sanitary napkin 20 has two centerlines, a longitudinal 
centerline "1" and a transverse centerline "t". The term 
"longitudinal", as used herein, refers to a line, axis or direction in 

30 the plane of the sanitary napkin 20 that is generally aligned with 
(e.g., approximately parallel to) a vertical plane which bisects a 
standing wearer into left and right body halves when the sanitary 
napkin 20 is worn. The terms "transverse" or "lateral" as used 
herein, are interchangeable, and refer to a line, axis or direction 

35 which lies within the plane of the sanitary napkin 20 that is 
generally perpendicular to the longitudinal direction. Figure 1 shows 
that the sanitary napkin 20 also has two spaced apart longitudinal or 
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side edges 22 and two spaced apart transverse or end edges (or "ends") 
24, which together form the periphery 26 of the sanitary napkin 20. 

The sanitary napkin 20 can be of any thickness, including 
relatively thick or relatively thin. The embodiment of the sanitary 
5 napkin 20 shown in Figures 1-2 is intended to be an example of a 
relatively thin sanitary napkin. It should be understood, however, 
when viewing these figures the number of layers of material shown 
cause the sanitary napkin 20 to appear much thicker then it actually 
is. A "thin" sanitary napkin 20 preferably has a caliper of less than 

10 about 3 millimeters. The thin sanitary napkin 20 shown should also be 
relatively flexible, so that it is comfortable for the wearer. 

Preferably, the sanitary napkin 20 is extensible or stretchable. 
Examples of extensible or stretchable sanitary napkins are disclosed 
in U.S. Patent Application Serial No. 07/915,133 filed July 23, 1992 

15 in the name of Osborn, et al. and U.S. Patent Application Serial No. 
07/913,204 filed July 23, 1992 in the name of Osborn, et al . 

Figure 2 is a cross-sectiona! view of the sanitary napkin 20 
taken along section line 2-2 of Figure 1. Figure 2 shows the 
individual components of the sanitary napkin 20. The sanitary napkin 

20 of the present Invention generally comprises at least three primary 
components. These include a liquid pervious topsheet 28, a liquid 
impervious backsheet (or "barrier means") 30, and an absorbent core 
32. The absorbent core 32 is positioned between the topsheet 28 and 
the backsheet 30. The sanitary napkin 20 preferably includes optional 

25 side flaps or "wings" 36 that are folded around the crotch portion of 
the wearer's panties. The sanitary napkin 20 shown also has an 
adhesive fastening means 38 for attaching the sanitary napkin 20 to 
the undergarment of the wearer. Removable release liners 39 cover the 
adhesive fastening means 38 to keep the adhesive from sticking to a 

30 surface other than the crotch portion of the undergarment prior to 
use. 

The absorbent core 32 may be any absorbent means which is capable 
of absorbing or retaining liquids (e.g., menses and/or urine). As 
shown in Figure 2, the absorbent core 32 has a body surface, a garment 
35 surface, side edges, and end edges. The absorbent core 32 may be 
manufactured in a wide variety of sizes and shapes (e.g., rectangular, 
oval, hourglass, dog bone, asymmetric, etc.) and from a wide variety 
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of liquid-absorbent materials commonly used in sanitary napkins and 
other absorbent articles such as comminuted wood pulp which is 
generally referred to as airfelt. Examples of other suitable 
absorbent materials include creped cellulose wadding; chemically 
5 stiffened, modified or cross-linked cellulosic fibers; capillary 
channel fibers; synthetic fibers such as crimped polyester fibers; 
peat moss; tissue including tissue wraps and tissue laminates; 
absorbent foams; absorbent sponges; superabsorbent polymers; absorbent 
gelling materials; or any equivalent material or combinations of 

10 materials, or mixtures of these* 

The configuration and construction of the absorbent core may also 
be varied (e.g., the absorbent core 32 may have varying caliper zones 
(e.g., profiled so as to be thicker in the center), hydrophilic 
gradients, superabsorbent gradients, or lower density and lower 

15 average basis weight acquisition zones; or may comprise one or more 
layers or structures). The total absorbent capacity of the absorbent 
core 32 should, however, be compatible with the design loading and the 
intended use of the sanitary napkin 20. Further, the size and 
absorbent capacity of the absorbent core 32 may be varied to 

20 accommodate different uses such as incontinence pads, panti liners, 
regular sanitary napkins, or overnight sanitary napkins. In addition, 
the absorbent core 32 may be comprised of certain materials or 
configurations to provide flexibility if so desired. 

Exemplary absorbent structures for use as the absorbent core 32 

25 of the present invention are described in U.S. Patent 4,950,264 issued 
to Osborn on August 21, 1990; U.S. Patent 4,610,678 issued to Ueisman 
et al. on September 9, 1986; U.S. Patent 4,834,735 issued to Alemany 
et al. on Hay 30, 1989; and European Patent Application No. 0 198 683> 
The Procter & Gamble Company, published October 22, 1986 in the name 

30 of Ouenk, et al; Each of these patents are incorporated herein by 
reference. 

The backsheet 30 and the topsheet 28 are positioned adjacent the 
garment surface and the body surface, respectively, of the absorbent 
core 32 and are preferably Joined thereto and to each other by 
35 attachment means (not shown) such as those well known In the art. For 
example, the backsheet 30 and/or the topsheet^ 28 may be secured to the 
absorbent core 32 or to each other by a uniform continuous layer of 
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adhesive, a patterned layer of adhesive, or an array of separate 
lines, spirals, or spots of adhesive. Adhesives which have been found 
to be satisfactory are manufactured by H. B. Fuller Company of St. 
Paul, Minnesota under the designation HL-1258 or H-2031. The 
5 attachment means will preferably comprise an open pattern network of 
filaments of adhesive as is disclosed in U.S. Patent 4,573,986 issued 
to Minetola, et al. on March 4, 1986, and which is incorporated herein 
by reference. An exemplary attachment means of an open pattern 
network of filaments comprises several lines of adhesive filaments 
10 swirled into a spiral pattern such as illustrated by the apparatus and 
method shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on 
October 7, 1975; U.S. Patent 4,785,996 issued to Zieker, et al . on 
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on 
June 27, 1989. Each of these patents are incorporated herein by 
15 reference. Alternatively, the attachment means may comprise heat 
bonds, pressure bonds, ultrasonic bonds, dynamic mechanical bonds, or 
any other suitable attachment means or combinations of these 
attachment means as are known in the art. 

The backsheet 30 is impervious to liquids (e.g., menses and/or 
20 urine) and is preferably manufactured from a thin plastic film, 
although other flexible liquid impervious materials may also be used. 
As used herein, the term "flexible" refers to materials which are 
compliant and will readily conform to the general shape and contours 
of the human body. The backsheet 30 prevents the exudates absorbed 
25 and contained In the absorbent core 32 from wetting articles which 
contact the sanitary napkin 20 such as pants, pajamas and 
undergarments. The backsheet 30 may thus comprise a woven or nonwoven 
material, polymeric films such as thermoplastic films of polyethylene 
or polypropylene, or composite materials such as a film-coated 
30 nonwoven material. Preferably, the backsheet 30 Is a polyethylene 
film having a thickness of from about 0.012 mm (0.5 rail) to about 
0.051 mm (2.0 mils). Exemplary polyethylene films are manufactured by 
Clopay Corporation of Cincinnati, Ohio, under the designation P18-0401 
and by Ethyl Corporation, Visqueen Division, of Terre Haute, Indiana, 
35 under the designation XP-39385. The backsheet 30 Is preferably 
embossed and/or matte finished to provide a more clothlike appearance. 
Further, the backsheet 30 may permit vapors to escape from the 
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absorbent core 32 (i.e., breathable) while still preventing exudates 

from passing through-the backsheet 30. 

The topsheet 28 is fluid pervious permitting liquids (e.g., 

menses and/or urine) to readily penetrate through its thickness and 
5 when the sanitary napkin 20 is in use, the topsheet 28 is in close 

proximity to the skin of the user. The topsheet 28 is compliant, soft 

feeling, and non- irritating to the wearer's skin. 

The topsheet 28 has two sides (or faces or surfaces), including a 

body-facing side 28a and a garment-facing side (or core-facing side) 
10 28b. The body-facing side 28a of the topsheet 28 general >y forms at 

least a portion of the body-contacting surface ("body surface") 20a of 

the sanitary napkin 20. 

Figure 3 is an enlarged, partially segmented, perspective 

illustration of a prior art three-dimensional, beam-like, fluid 
15 pervious plastic web 40 which has been found highly suitable for use 

as a topsheet 28 for a sanitary napkin 20. The prior art web 40 is 

generally in accordance with the teachings of commonly assigned U.S. 

Patent 4,342,314 issued to Radel et al . on August 3, 1982 and 

incorporated herein by reference. The fluid pervious plastic web 40 
20 illustrated In Figure 3 exhibits a multiplicity of apertures, e.g., 

apertures 41, which are formed by a multiplicity of intersecting 

beam- like elements, e.g., elements 42, 43, 44, 45 and 46 

interconnected to one another in the first surface 50 of the web. 

Each beam-like element comprises a base portion, e.g., base portion 
25 51, located in uppermost plane 52. Each base portion has a sidewall 

portion, e.g., sidewall portions 53, attached to each edge thereof. 

The sidewall portions extend generally in the direction of the second 

surface 55 of the web. The intersecting sidewall portions of the 

beam-like elements are Interconnected to one another intermediate the 
30 first and second surfaces of the web, and terminate substantially 

concurrently with one another in the lowermost plane 56 of the second 

surface 55. 

In a particularly preferred embodiment, the base portions 51 of 
the prior art web 40 include a microscopic pattern of surface 
35 aberrations 58, generally in accordance with teachings of commonly 
assigned U.S. Patent 4,463,045 Issued to Ahr et al. on July 31, 1984 
and incorporated herein by reference. The microscopic pattern of 
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surface aberrations 58 provide a substantially non-glossy visible 
surface when the web 40 is struck by incident light rays. 

In a particularly preferred embodiment, the interconnected 
sidewall portions terminate substantially concurrently with one 
5 another in the lowermost plane of the second surface 55 to form 
apertures 48 in the second surface 55 of the web 40. The apertures 
formed by the interconnected sidewall portion allows for free transfer 
of fluids from the fist surface of the web to the second surface of 
the web without lateral transmission of fluid between adjacent 
10 apertures. 

The prior art web 40 illustrated In Figure 3 is more commonly 
referred to as a formed film. Apertured formed films are often used 
for topsheets on absorbent articles because they are pervious to body 
exudates and yet are non-absorbent and have reduced tendency to allow 
15 liquids to pass back through and rewet the wearer's skin. Thus, the 
surface of the formed film which is In contact with the body remains 
dry, thereby reducing body soiling and creating a more comfortable 
feel for the wearer. Examples of formed films are described in U.S. 
Patent 3,929,135 issued to Thompson on December 30, 1975; U.S. Patent 
20 4,324,246 issued to Mullane et al . on April 13, 1982; U.S. Patent 
4,463,045 issued to Ahr et al . on July 31, 1984; U.S. Patent 4,629,643 
ssued to Curro et al . on December 16, 1986; U.S. Patent 4,637,819 
ssued to Ouellette et al. on January 20, 1987; U.S. Patent 4,839,216 
ssued to Curro et al. on June 13, 1989; and U.S. Patent 5,006,394 
ssued to Baird on April 9, 1991. Each of these patents are 
Incorporated herein by reference. 

Figure 4 is an enlarged, partially segmented perspective 
Illustration of a photoetched laminate structure 60 utilized to vacuum 
for« an initially impervious, substantially planar, heated plastic 
30 film to produce- a prior art, fluid pervious, beam-like web 40 of the 
type generally illustrated in Figure 3. The laminate structure 60 is 
preferably constructed in accordance with the teaching of commonly 
assigned U.S^ Patent 4,342,314 issued to Radel et al. on August 3, 
1982 and incorporated herein by reference. The laminate structure 60 
35 is comprised of individual lamina 61, 62 and 63. The aperture 
patterns in the individual lamina are identical to one another. A 
comparison of Figure 4 with the beam-like plastic web 40 shown in 



25 
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Figure 3 reveals the correspondence of aperture 41 in the uppermost 
plane 52 of plastic *web 40 to the uppermost opening 65 in the 
uppermost plane 66 of the photoetched laminate structure 60. 
Likewise, aperture 48 in the lowermost plane 56 of plastic web 40 
5 corresponds to the lowermost opening 69 in the lowermost plane 67 of 
the photoetched laminate structure 60. 

The uppermost surface 64 of photoetched laminate structure 60 
located in uppermost plane 66 is provided with a microscopic pattern 
of protuberances 68. This is preferably accomplished by applying a 

10 resist coating which corresponds to the desired microscopic pattern of 
surface aberrations to the top side of a planar photoetched lamina 61, 
and thereafter initiating a second photoetching process. The second 
photoetching process produces a lamina 61 having a microscopic pattern 
of protuberances 68 on the uppermost surface 64 of the interconnected 

15 beam-like elements defining the pentagonally shaped apertures, e.g., 
aperture 65. Construction of a laminate structure employing such a 
pattern of protuberances 68 on its uppermost layer is generally 
disclosed In commonly assigned U.S. Patent 4,463,045 issued to Ahr et 
al. on July 31, 1984 and is hereby Incorporated herein by reference. 

20 After the laminate structures have been constructed they are then 
rolled by conventional techniques into a tubular forming member 520, 
as illustrated generally in Figure 5 and their opposing ends joined 
generally in accordance with the teachings of U.S. Patent 4,342,314 to 
produce a seamless tubular forming member 520, as generally shown in 

25 Figure 5. 

The outermost surface 524 of the tubular forming member 520 is 
utilized to form the plastic web brought in contact therewith while 
the Innermost surface 522 of the tubular member generally does not 
contact the plastic web during the forming operation. The tubular 

30 member may be eniployed as the forming surface on debossing/perf orating 
cylinder 555 In a process of the type generally illustrated in Fig. 6 
and described In detail In U.S. Patent 4,151,240 issued to Lucas et 
al. on April 24, 1979, said patent being Incorporated herein by 
reference. A particularly preferred apparatus 540 of the type 

35 disclosed In said patent Is schematically shown in Fig. 6. It 
includes constant tension film supply me.ans 541, debossing and 
perforating means 543, and constant tension film forwarding and 
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Winding means 545. The frame, bearing, supports and the like which 
must necessarily be provided with respect to the functional member of 
apparatus 540 are not shown or described in detail in order to 
simplify and more clearly depict and disclose the apparatus, it being 
5 understood that such details would be obvious to persons of ordinary 
skill in the art of designing plastic film converting machinery. 

Briefly, apparatus 540 comprises means for continuously 
converting a ribbon of thermoplastic film 550 into a debossed and 
perforated film 551 by directing hot air jets against one surface of 

10 the film while applying vacuum adjacent the opposite surface of the 
film, and while maintaining sufficient control of the film 550 to 
substantially obviate wrinkling and/or macroscopically distending the 
film. Thus, as will be more fully described hereinafter, apparatus 
540 comprises means for maintaining constant machine direction tension 

15 in the film both upstream and downstream of a zone where the 
temperature is greater than the thermoplastic temperature of the film, 
but in which zone there is substantially zero machine direction and 
cross-machine direction tension tending to macroscopically distend the 
film. The tension is required to control and smooth a running ribbon 

20 of thermoplastic film; the zero tension zone results from the film in 
the zone being at a sufficiently high temperature to enable debossing, 
and if desired, perforating it through the use of heat and vacuum. 
Figure 6 also shows greatly enlarged scale perforations in film 551 to 
enable visually perceiving the nature of the difference between the 

25 imperforate film 550 and the debossed and perforated film 551 as more 
fully described hereinafter. 

As can be seen in Figure 6, the debossing and perforating means 
543 Includes a rotatably mounted debossing perforating cylinder 555 
having closed ends 580, a nonrotating triplex vacuum manifold assembly 

30 556 and hot air jet means 559. The triplex vacuum manifold assembly 
556 comprises three manifolds designated 561, 562, and 563. Also 
shown In Figure 6 Is a freely rotatable lead-on Idler roll 565, a 
power rotated lead-off/chill roll 566 and a soft-face (e.g., low 
density neoprene) roll 567 which Is driven with the chill roll. 

35 Briefly, by providing means (not shown) for independently controlling 
the degree of vacuum in the three vacuum manifolds, a thermoplastic 
ribbon of film running circumferentially about a portion of the 
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debossing-perforating cylinder 555 is sequentially subjected to a 
first level of vacuum by manifold 561, a second level of vacuum by 
manifold 562, and a third level of vacuum by manifold 563. As will be 
described more fully hereinafter, the vacuum applied to the film by 
5 manifold 561 enables maintaining upstream tension in the film, vacuum 
applied by manifold 562 enables perforating the film when hot air is 
directed radially inwardly against the film, and vacuum applied by 
manifold 563 enables cooling the film to below its thermoplastic 
temperature and enables establishing downstream tension therein. If 

10 desired, the film contacting surface of the debossing-perforating 
cylinder 555 may be preheated prior to reaching vacuum manifold 562 by 
means well known in the art (and therefore not shown) to facilitate 
better conformance of plastic films comprised of flow-resistant 
polymers during the debossing operation. The nip 570 intermediate 

15 chill roll 566 and the soft-face roll 567 is only nominally loaded 
because high pressure would Iron-out the three-dimensional debossments 
which are formed in the film in the aforementioned manner. However, 
even nominal pressure in nip 570 helps the vacuum applied by manifold 
563 to isolate downstream tension (i.e., roll winding tension) from 

20 the debossing-perforating portion of the debossing-perforating 
cylinder 555, and enables the nip 570 to peel the debossed and 
perforated film from the debossing-perforating cylinder 555. 
Moreover, while vacuum drawn ambient air passing through the film into 
manifold 563 will normally cool the film to below its thermoplastic 

25 temperature, the passage of coolant through the chill roll as 
indicated by arrows 563, 574 in Figure 6 will enable the apparatus to 
handle thicker films or be operated at higher speeds. 

To summarize, the first vacuum manifold 561, and the third vacuum 
manifold 563 located within the debossing-perforating cylinder 555 

30 enable maintaining substantially constant upstream and downstream 
tension respectively In a running ribbon of film while the 
intermediate portion of the film adjacent the second vacuum manifold 
562 within the debossing-perforating cylinder 555 is subjected to 
tension vitiating heat and vacuum to effect debossing and perforating 

35 of the film. 

Referring again to Figure 6, the constant tension film supply 
means 541 and the constant tension film forwarding and winding means 
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545 may, if desired, be substantially identical to and function 
substantially identic^ally to the corresponding portions of the 
apparatus shown and described in U,S, Patent 3,674,221 issued to 
Riemersma on July 4, 1972 and which is hereby incorporated herein by 
5 reference. The debossing and perforating means 543 comprises the 
rotatably mounted debossing-perforating cylinder 555, means (not 
shown) for rotating the cylinder 555 at a controlled peripheral 
velocity, the non-rotating triplex vacuum manifold assembly 556 inside 
the debossing-perforating cylinder 555, means (not shown) for applying 
10 controlled levels of vacuum inside the three vacuum manifolds 561, 562 
and 563 comprising the triplex manifold assembly 556, and hot air jet 
means 559. 

The debossing-perforating cylinder 555 may be constructed by 
generally following the teachings of U.S. Patent 4,151,240 issued to 
15 Lucas et al. on April 24, 1979 and incorporated herein by reference, 
but substituting a tubular laminate forming surface of the present 
invention for the perforated tubular forming surface disclosed 
therein. 

While a preferred application of the disclosed photoetched 

20 laminate structure is in a vacuum film forming operation as generally 
outlined in the aforementioned patent application of Lucas et al., it 
is anticipated that photoetched laminate forming structures could be 
employed with equal facility to directly form a three-dimensional 
plastic structure. Such a procedure would involve applying a heated 

25 fluid plastic material, typically a thermoplastic resin, directly to 
the forming surface applying a sufficiently great pneumatic 
differential pressure to the heated fluid plastic material to cause 
said material to conform to the Image of the perforate laminate 
forming surface, allowing the fluid material to solidify, and 

30 thereafter removing the three-dimensional plastic structure from the 
forming surface. It is further anticipated that the present 
technology could, if desired, be incorporated in suitably reinforced 
film embossing rolls and the like, provided only that the embossing 
pressures to which the rolls will ultimately be subject are not so 

35 great as to destroy the particular three-dimensional pattern exhibited 
by the laminate embossing surface. A resilient back-up roll could, if 
desired, be utilized in such an embossing operation to avoid damaging 



wo 94/041 12 .15. PCr/US93/07160 

the laminate embossing surface. It is even further anticipated that 
laminate forming surfaces of the present invention may find utility in 
applications other than plastic film forming. 

Another preferred method for converting a ribbon of thermoplastic 
5 film into a three-dimensional structure is by applying a high pressure 
fluid against one surface of the film while jet comprised of water on 
the like applying a vacuum adjacent the opposite surface of the film. 
Such methods are described in greater detail in U.S. Patents 4,609,518 
Issued to Curro et al. on September 2, 1986; 4,629,643 issued to Curro 

10 et al. on December 16, 1986; 4,637,819 issued to Ouellette-et a1. on 
January 20, 1987; 4,695,422 issued to Curro et al. on September 22, 
1987; and 4,839,216 issued to Curro et al . on June 13, 1989; each of 
said patents being incorporated herein by reference* 

In Figures 7 and 8 is shown a plan view photograph enlarged 

15 approximately 20 times actual size of a preferred embodiment of a 
three-dimensional, fluid-pervious plastic web 80 of the present 
invention. The web 80 is particularly well suited for use as a 
topsheet 28 on a sanitary napkin 20 of the type generally illustrated 
in Figures 1 and 2. Figure 7 is a plan view of the wearer or body 

20 contacting surface 80a of the web 80, while Figure 8 is a plan view of 
the garment facing or pad contacting surface 80b of the web 80. As 
can be seen in Figures 7 and 8, the web 80 is comprised of a plurality 
of beam-like elements 81 interconnected to one another to form 
apertures 82 in the web. As used herein the term "beam-1 ikeV is used 

25 to connote a three-dimensional structure which separates adjacent 
apertures in a three-dimensional formed film. A plurality of the 
beam-like elements 81 have permanently deformed sections 95. The 
permanently deformed sections 95 of the beam-like elements 81 are 
sections which have been elongated or incrementally stretched 

30 substantially In a particular direction, preferably the transverse 
direction. The transverse direction "t" is that direction which is 
perpendicular to the longitudinal "1" or machine direction, as will be 
described In detail below. The permanently deformed sections 95 of 
the beam-like elements 81 exhibit a somewhat saddle-shaped 

35 configuration. 

Referring now to Figure 9, It can be seen that the permanently 
deformed sections 105 of the beam-like elements 101 of the web 100 are 
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deformed to a greater extent than the permanently deformed sections 95 
of the beam-like elements 81 of the web 80 of Figures 7 and 8. Common 
to both webs 80 and 100 is that the base portions of the permanently 
deformed sections of the beam-like elements reside below the uppermost 
5 plane of the web while the web is in a substantially non-tensioned or 
relaxed state. However, when the webs are subjected to tension in the 
transverse direction, the base portion of the permanently deformed 
sections of the beam-like elements are elevated toward the uppermost 
plane as depicted in Figure 10. The elevation of the permanently 

10 deformed section towards the uppermost plane of the web whrle the web 
is subjected to tension In the transverse direction allows the web to 
extend in the transverse direction. Upon release of the tension the 
permanently deformed sections of the beam-like elements return or 
contract to their non-tensioned or relaxed state, as shown In Figure 

15 9, thus providing a substantially Increased elasticity to the web In 
the transverse direction as compared to an Identical web not having 
beam-like elements with permanently deformed sections. 

Stated succinctly, the pennanently deformed sections of the 
beam- like elements behave as springs. As used herein, the term 

20 "spring" means an elastic body or device that recovers its original 
shape when released after being distorted. When subjected to tension 
In the transverse direction, the permanently deformed sections of the 
beam-like elements are extended or distorted in the direction of 
applied tension and return to their original shape after removal of 

25 the applied tension. Thus, the permanently deformed sections of the 
beam-like elements provide a substantially increased elasticity to the 
web. 

The prior art web of Figure 3 is substantially inelastic. 
However, by changing or altering Its geometry the prior art web can be 

30 made to be substantially elastic. A three-dimensional, fluid 
pervious, polyolefin apertured web made according to the 
aforementioned process is longitudinally passed through rolls 460 of 
ring-rolling apparatus 450 Illustrated In Figure 12 to make the web of 
the present Invention. Rolls 460 consist of teeth 470 which are 

35 separated by a unlfomi distance, p, more commonly known as pitch. The 
teeth 470 of each roll 460 are offset by a distance P/2 from each 
other. The distance between the outer circumferences 490 of the rolls 
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460 can be varied by an intermeshing distance, E, more commonly known 
as the engagement. 

Ring-rolling of the prior at web 40 incrementally stretches and 
thereby plastically deforms a plurality of the beam-like elements 81 
5 in the transverse direction. The stretching of the beam-like elements 
occurs incrementally across the width of the web (transverse 
direction) as the film is constrained at the tips of the teeth 470 and 
is stretched an amount that is proportional to the pitch and the 
engagement. As the engagement depth of the rolls 460 is increased, 

10 the incremental stretching and the plastic deformation of the 
beam-like elements 81 is increased. Figures 7 and 8 depict an 
elastic, three-dimensional, apertured web 80, which has been 
ring-rolled at an engagement of 0.075 inches and at a pitch of 0.100 
inches. Figures 9 and 10 depict an elastic three-dimensional 

15 apertured web 100, which has been ring-rolled at an engagement of 
0.150 inches and at a pitch of 0.100 Inches. 

A particularly preferred three-dimensional, fluid pervious 
apertured web of the present invention is made from low density 
polyethylene (LDPE) film available from Tredegar Film Products, of 

20 Terre Haute, Indiana, under the designation {X-5654) and is formed by 
the aforementioned process, more specifically described in U.S. 
Patents 4,342,314 and 4,463,045. The web, which is ten inches wide 
and of variable length is passed in the machine or longitudinal 
direction through a ring -rolling apparatus operated via a manual hand 

25 crank. The diameter of each aperture of the web is approximately 
0.035 inch and the width of each beam-like element is approximately 
0.007 inch. Several webs were ring-rolled at a pitch of 0.100 inch at 
engagements of 0.050, 0.075, 0.100, 0.125, 0.140 and 0.150 inches. 

The degree of stretch imparted to the web is experimentally 

30 determined by conducting tensile tests on an Instron Model 1125 test 
stand. The samples for testing are cut from the three-dimensional ly 
apertured ring-rolled webs in 3 inch by 1 inch strips, the 3 inch 
dimension being in the transverse direction of the web. These samples 
are mounted into hydraulic grips on the Instron where the distance 

35 between the grips (known as the gage length) is two inches. Each 
sample is pulled at a rate of 5.0 inches per minute until it breaks. 
The data is plotted using Sintech's Test Works software on an IBM 386 
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personal computer. A graph of the force versus elongation behavior of 
several samples is shown in Figure 13. The low force elastic behavior 
of the ring-rolled web is quantified by the stretch ratio of a web 
ring-rolled at a given engagement depth. The stretch ratio is defined 
5 as the length of the film at its maximum extension divided by the 
original gage length of the web. The maximum extension is determined 
by the first drawing an isoline at 100 grams on the force-elongation 
graph and then drawing a tangent to each curve above the 100 gram 
line. A force of 100 grams was selected because forces greater than 

10 100 grams may cause increased plastic deformation of the beam-like 
elements of the web. The point at which these two lines intersect is 
called the maximum extension. This quantity is added to the original 
gage length to get the final length of the sample, and this sum is 
divided by the original gage length of the sample as shown in the 

15 following equation; 

Stretch Ratio - Lp + x . Lf 
Lo Lo 

where Lq is the original gage length of the sample, x is the amount of 
elongation at maximum extension, and Lf is the final length of the 

2Q sample. The calculated stretch ratio for each engagement depth is 
plotted on a graph of stretch ratio as a function of engagement depth, 
see Figure 14. This enables one to predetermine the degree of stretch 
obtained in the ring-rolled web by varying the engagement depth. 
Figure 14 also includes a plot of the stretch ratio versus engagement 

25 depth for a ring-rolled unapertured web of the same composition as the 
ring-rolled apertured web. This plot was obtained in the same manner 
as that of the ring-rolled, three-dimensional, apertured web. Stretch 
ratio versus engagement depth plots of ring-rolled two-dimensional ly 
apertured webs and lightly to highly embossed webs substantially 

2Q follow the behavior of the ring-rolled unapertured web. This 
indicates that the low force elastic behavior described herein holds 
for any variety of three-dimensional, apertured webs which have been 
ring-rolled and does not hold for unapertured films or for two 
dimensional apertured films which have been ring-rolled. 

The overall shape of the beam-like elements is non-critical 
provided the structure is three-dimensional. Figures IIA-IID are 
cross-sectional illustration of various beam-like geometries. Figure 
llA is a cross-sectional illustration of a preferred beam-like element 
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81 of the present invention. Beam-like element 81 has a base portion 
84 located in an uppermost plane 85 of the first or wearer contacting 
surface 80a. As used herein the term "base portion" is used to 
connote that portion of the beam-like element 81 which contacts the 
5 wearer's skin when the absorbent article is used. A pair of sidewall 
portions 87 depend from the base portion 84 and extend generally in 
the direction of the second surface 80b, located in lowermost plane 
90. 

Figure IIB is cross-sectional illustration of an alternative 
10 beam-like element 161 of the present invention. As can be seen in 
Figure 118, the beam-like element 161 comprises a base portion 164 in 
the uppermost plane 165 of the first or wearer contacting surface 166. 
A pair of sidewall portions 167 depend from the base portion 164 and 
extend generally in the direction of the second surface 168, located 
15 in lowermost plane 170. 

Figure llC is cross-sectional illustration of an alternative 
beam- like element 261 of the present invention. As can be seen in 
Figure IIC, the beam-like element 261 comprises a base portion 264 in 
the uppermost plane 265 of the first or wearer contacting surface 266. 
20 A pair of sidewall portions 267 depend from the base portion 264 and 
extend generally in the direction of the second surface 268, located 
in lowermost plane 270. 

Figure IID is cross-sectional illustration of an alternative 
beam-like element 361 of the present invention. As can be seen in 
25 Figure IID, the beam-like element 361 comprises a base portion 364 in 
the uppermost plane 365 of the first or wearer contacting surface 366. 
A pair of sidewall portions 367 depend from the base portion 364 and 
extend generally in the direction of the second surface 368 located, 
In lowermost plane 370. 
30 In addition to having various cross-sectional geometries, the 

cross-section of the beam-like elements may be either substantially 
uniform or non-uniform along this length. An example of a beam-like 
element having a substantially uniform cross-section along its length 
Is illustrated In U.S. Patent 4,342,314 issued to Radel et al. An 
35 example of a beam-like element having a non-uniform cross-section 
along its length is Illustrated in U.S. Pajtent 3,929,135 issued to 
Thompson et al. Said patents being incorporated herein by reference. 



wo 94/04112 ^ PCT/US93/07160 

-20- 

While the present invention has been described as subjecting an 
entire web to ring-rolling In one particular direction, the present 
invention is in no way limited to such application. The present 
invention may also be practiced by subjecting only predetermined 
5 discrete portions of the web to ring-rolling. For example, it may be 
desirable to ring-roll a discrete portion of the web which when used 
as a topsheet on an absorbent article corresponds to the central 
portion of the absorbent article. The present invention may also be 
practiced by ring-rolling the web in more than one direction to impart 

10 an increased elasticity to the web in more than one direction. 

In addition to providing a substantially increased elasticity to 
the web, ring-rolling of prior art web also changes other resultant 
properties of the web. The drape, stretched open-area, and ultimate 
tensile strength of the ring-rolled web typically increase. 

15 Furthermore, the gloss and effective stretched basis weight of the 
ring-rolled web are typically decreased. 

In a preferred embodiment of the present invention, the body 
surface of the formed film topsheet Is hydrophllic so as to help 
liquid to transfer through the topsheet faster than if the body 

20 surface was not hydrophllic so as to diminish the likelihood that 
menstrual fluid will flow off the topsheet rather than flowing into 
and being absorbed by the absorbent core. In a preferred embodiment, 
surfactant is incorporated into the polymeric materials of the formed 
film topsheet such as is described in U.S. Patent Application Serial 

25 No. 07/794,745, "Absorbent Article Having A Nonwoven and Apertured 
Film Coversheet" filed on November 19, 1991 by Aziz, et al . 
Alternatively, the body surface of the topsheet can be made 
hydrophllic by treating it with a surfactant such as Is described in 
the above referenced U.S. Patent 4,950,254 Issued to Osborn. 

30 In use, the sanitary napkin 20 can be held in place by any 
support means Dr attachment means well-known for such purposes. 
Preferably, the sanitary napkin 20 Is placed In the user's 
undergarment or panty and secured thereto by a fastener such as an 
adhesive 38, shown in Figure 2. The adhesive 38 provides a means for 

35 securing the sanitary napkin 20 in the crotch portion of the panty. 
Any adhesive or glue used in the art for sucb purposes can be used for 
the adhesive herein, with pressure-sensitive adheslves being 
preferred. Suitable adheslves are Century A-305-IV manufactured by 
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the Century Adhesives Corporation of Columbus, Ohio; and Instant Lock 
34-2823 manufactured ty the National Starch and Chemical Company of 
Bridgewater, NJ. Suitable adhesive fasteners are also described in 
U.S. Patent 4,917,697. Before the sanitary napkin is placed in use, 
5 the pressure-sensitive adhesive is typically covered with a removable 
release liner 39 in order to keep the adhesive from drying out or 
adhering to a surface other than the crotch portion of the panty prior 
to use. Suitable release liners are also described in the 
above- referenced U.S. Patent 4,917,697. Any commercially available 

10 release liners conmonly used for such purposes can be utilized herein. 
Non-limiting examples of suitable release liners are BL30MG-A Silox 
El/0 and BL30MG-A Silox 4P/0 both of which are manufactured by the 
Akrosil Corporation of Nenasha, WI. The sanitary napkin 20 of the 
present invention is used by removing the release liner 39 and 

15 thereafter placing the sanitary napkin in a panty so that the adhesive 
contacts the panty. The adhesive 38 maintains the sanitary napkin 20 
In its position within the panty during use. 

While particular embodiments of the present invention have been 
illustrated and described, it would be obvious to those skilled in the 

20 art that various other changes and modifications can be made without 
departing from the spirit and scope of the invention. It is therefore 
intended to cover in the appended claims all such changes and 
modifications that are within the scope of this invention. 
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WHAT IS CIiAIWED IS: 

1. An elastic, three-dimensional, fluid pervious, polymeric 
web. having a first direction and a second direction perpendicular 
thereto, said web characterized by: a plurality of beam-like 
elements connected to one another forming apertures in said web, 
said beam- like elements having a base portion in an uppermost plane 
and a pair of sidewall portions depending from said base portion, a 
plurality of said beam-like elements having permanently deformed 
sections such that said base portion of said permanently deformed 
section is below said uppermost plane while said web is in a 
substantially non-tensioned state, said base portion of said 
permanently deformed section being elevated towards said uppermost 
plane when said web is subjected to tension in the first direction 
allowing said web to extend in the first direction and said base 
portion of said permanently deformed section returning to its 
non-tensioned position below said uppermost plane when the tension 
in said web is released. 

2. The elastic, three-dimensional web according to Claim 1, 
wherein at least a portion of said beam- like elements are 
substantially straight along a portion of their length. 

3. The elastic, three-dimensional web according to either 
Claim 1 or Claim 2, wherein said apertures are of non-uniform 
cross-section along their length. 

4. The elastic, three-dimensional web according to any one of 
the preceding Claims, wherein a plurality of said beam-like elements 
having permanently deformed sections are located in predetermined 
discrete portions of said web. 

5. The elastic, three-dimensional web according to any one of 
the preceding Claims, wherein said base portion of said permanently 
deformed section is elevated towards said uppermost plane when said 
web is subjected to tension in the second direction allowing said 
web to extend in the second direction and said base position of said 
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permanently deformed section returning to its non-tensioned portion 
below said uppermost plane when the tension in said web is released. 

6. An absorbent article comprising a wearer-contacting 
topsheet and an absorbent element for absorbing bodily fluids, said 
topsheet comprising an elastic, three-dimensional, fluid pervious, 
polymeric web having a first direction and a second direction 
perpendicular thereto, said web characterized by: a plurality of 
beam- like elements connected to one another forming apertures in 
said web, said beam-like elements having a base portion in an 
uppermost plane and a pair of sidewall portions depending from said 
base portion and contacting said absorbent element, a plurality of 
said beam-like elements having permanently deformed sections such 
that said base portion of said permanently deformed section is below 
said uppermost plane while said web is in a substantially 
non-tensioned state, said base portion of said permanently deformed • 
section being elevated towards said uppermost plane when said web is 
subjected to tension in the first direction allowing said web to 
extend in the first direction and said base portion of said 
permanently deformed section returning to Its non-tensioned position 
below said uppermost plane when the tension In said web Is released. 

7. The absorbent article according to Claim 6, Including a 
backsheet resistant to the passage of aqueous fluid therethrough 
secured in superposed relation to said absorbent article adjacent 
the surface of said absorbent element opposite said topsheet. 

8. The structure according to either Claim 5 or Claim 7, 
wherein said absorbent article comprises an extensible or 
stretchable catamenial appliance. 

9. The structure according to any one of Claims 6, 7 or 8, 
wherein a plurality of said beam-like elements having permanently 
deformed sections are located in predetermined discrete portions of 
said web. 
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10. The structure according to any one of Claims 6, 7, 8, or 
9, wherein said base portion of said permanently deformed section is 
elevated towards said uppermost plane when said web is subjected to 
tension in the second direction allowing said web to extend in the 
second direction and said base position of said permanently deformed 
section returning to its non-tensioned portion below said uppermost 
plane when the tension in said web is released. 



wo 94/04112 



//// 



PCr/US93/07160 




Fig. 2 

SUBSTITUTE SHEET 



wo 94/041 12 PCT/US93/07160 

Z/ll 




SUBSTITUTE SHEET 



wo 94/04112 



5/11 



PCT/US93/07160 




SUBSTITUTE SHEET 



wo 94/04112 



4/11 



PCr/US93/07160 




Fig. 5 



SUBSTITUTE SHEET 



wo 94/041 12 



PCr/US93/07160 



5/11 




Fig. 6 



SUBSTITUTE SHEET 





SUBSTITUTE SHEET 



wo 94/04112 



7/11 



PCr/LiS93/07l60 




wo 94/04112 



PCr/US93/07160 



8/11 



K 84 800 ?5 
^ \ / i 



■81 90 



80b 



Fig. II A 




Fig. I IB 



261 264 




268 



Fig. lie 



^^L 366 365 




367' 



368 



Fig. II D 



SUBSTITUTE SHEET 




SUBSTITUTE SHEET 



wo 94/04112 



PCr/US93/07160 



10/11 




(Ul/5) 90 JO J 

SUBSTITUTE SHEET 



wo 94/04112 



///// 



PCr/US93/07160 




- (P9XD/9J/p9U0fdJfS) OJiOy mBJiS 

SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

PCT/US 93/07160 

U CLAfiSIFICATlOW OF SUttJCCT MATTgW (i< «e»»fj< cUitWcaUoft •ymbo4« •pply, 4n4te«U alt) * 

AccordMo to <n<«rn«t«ofM4 P«(«nt CU««if,c«(ton (IPQ or to both N«(1oa«1 CU««Me«tioii CAd IPC 

jp^S. A 61 F 13/52, B 29 C 67/20, B 32 B 3/12 

U. flELOS SgARCHEO 

OoetMn««l«tloA S«arcli«d » 

Ca*ttlfic*Uon Sy«Um j Ct^xHicailoo Symbott 

IPC^ j A 61 F,A 61 L,B 29 C,B 29 D,B 32 B 

! 

0«Gum«n(«<i«A St«fetM4 oMmt tfcM fyiifilRKim OoctmiMiiitlon 
to tnc £jrt«At Ctict tvcti OoetmMAtt aM kidtfdod tci Um fMda S««refc«d « 



m. DOCUMENTS CONStOERCD TO KE RELEVANT* 



Catcoory * 



CiUUon of Oeeum«nt wtth Indication, whofo Appfopctatc of th« roiovont fM« 



RoUvtnt to CUim No. 



US, A, 4 342 314 

(RADEL) 03 August 1982 

(03.08.82) , 

the whole document 

(cited in the application) 

US, A, 4 463 045 

(AHR) 31 July 1984 

(31.07.84) , 

the whole document 

(cited in the application) 



1-10 



1-10 



* Sa«ci«t cct«oofi«t e< cH«d doeum«mt: 

"A" docam«nt dafinlng tn« o«n«r«l «t«t« o< th« ««t which U not 
contid«<«tf to to« of OAticuUr r«l«ir«nc« 
ocrtior docwmont Owt pubUchod on or Alt«r tho lntom«tioAA( 
fiUno d«(« 

*L" documant which mty throw dowbtt on phoritr ci«ini(«) or 
wh<ch U cii«d to «*t«blich th« oabUc«tion d«t« o( «noth«r 
citttion or oth«r to«ctol r««»on <«s sp«ctri«d} 

"O" docum«nt raUrring to on or«l diadotur*, ut«, acMWtlon or 
oth«r m««nt 

"P" document oubU«h«d erior to tha Inlcmational fiUnp daU but 
i«t«r than tha prioriiy oat« claimad 

IV> CERTtFtCATION 

Data o( th* Actual CemoWUon of th« IntamAtlonAl Saa/ch 

09 November 1993 



ln(am«UoA«( StarcMnc Awthorttr 

EUROPEAN PATENT OFFICE 



*T* Utor docvmont puWUhad aftar tlio lntam«tiOA«4 filino data 
or prioritr dato and not in cenAiet with tha application but 
cHad to undarstand tha pdnciola or thaery unOartyino tha 
invantion 

documant of particuiar fimvnc9: tha dalmad invantion 
cannot ba cona(dar«d nevai or cannot b« conaiOarad to 
4nvo4ir« an Invantivo atap 
"Y* docfimant of partlcutar raUvanea;' tha ctatmad Invantien 
cannot ba conaidarad to involva an Invantiva ttap whan tha 
documant ia cembinad wHh ona or mora othar aucn docu- 
manta. auch eombination bainp obvtova to a paraon ahillad 
In Cha art. 

'f documant mam bar of tha aama patant family 



Data of MaUina of thia Intamallonaf S^fch Raport 

22. 11.93 

SiC(%atura of Auttioctcad Otnc«r 

SCHAFER e.h. 



Fanii PCT/ISAfflO <»«coa4 €<«mU (Unuir IMS) 



2U0 international en Recherchen- 
bericht uber die internationale 
Patentanmeidung Nr. 



to the International Search 
Report to the international 
Application No. 



Patent 



au rapport de recherche inter- 
national relatif A la deoiande de brevet 
international n* 



In diesefi Anhang sind die Mitglieder 
der Patentfaflihen der ifa obenge- 
nannten international en Recherchenbericht 
angef uhrten Paten tdolcu«ente angegefaen, 
Diese Angaben dienen nur zur Unter- 
rlchtung und er^oigen ohne GeNahr. 



PCT/US 93/07160 SAE 77668 

This Annex lists the patent faiiily 
ffieabers relating to the patent docusents 
cited in the above-oentioned inter- 
national search report. The Office is 
in no Hay liable for these particulars 
which are given merely for the purpose 
of ioforflation. 



La pr^sente annexe indique les 
nesbres de la famille de brevets 
relatifs aux docunents de brevets cit^s 
dans ie rapport de recherche inter- 
national vis6e ci-dessus. Les reseigne- 
aents fournis sont donnas A Hire indica- 
tif et n'engagent pas la responsibility 
de rOffice. 



In Recherchenbericht 
angefuhrtes Patentdokuaent 
Patent document cited 
in search report 
Docuaent de brevet cit^ 
dans le rapport de recherche 



Datuffl der 
Veroffentlichung 
Publication 
date 
Date de 
publication 



llitglied(er) der 
Paten tfaffli lie 
Patent faoily 
Biefiber<s) 
Kefibre(s) de la 
faflille de brevets 



Datufl der 
Veroffentlichung 
Publication 

date 
Date de 



US A 


4342314 


03-08-82 AT 


E 


6604 


15-03-84 






AU 


Al 


561 14/80 


1 1-09-80 
17-01-85 






AU 


B2 


541677 






BR 


A 


8001307 


04-11-80 






CA 


Al 


1140319 


01-02-83 






CA 


A2 


1155274 


18-10-83 






DE 


CO 


3066902 


19-04-84 






EP 


Al 


18020 


29-10-80 






EP 


Bl 


18020 
250912 


14-03-84 






ES 


U 


01-01-81 






ES 


Al 


489159 


01-04-81 






ES 


A5 


489159 


22-04-81 






ES 


Al 


8103977 


01-07-81 






ES 


U 


252982 


01-09-81 






ES 


Y 


252982 


01-07-82 






ES 


Yl 


252982 
67004 


30-07-82 






GR 


A 


18-05-81 
16-12-88 
04-09-85 






HK 


A 


992/88 






IE 


B 


49278 






JP 


A2 


55146738 


15-11-80 






JP 


A2 


3184541 


12-08-91 






JP 


A2 


3198850 


30-08-91 






JP 


B4 


4008221 


14-02-92 






JP 


B4 


5000066 


05-01-93 






JP 


B4 


5028626 


26-04-93 






MX 


A 


153289 


11-09-86 






US 


A 


4508256 


02-04-85 






US 


A 


4601868 


22-07-B6 



4463045 



31-07-84 



CA Al 
DE CO 
EP A2 
EP A3 
EP Bl 
HK A 
JP A2 



1189271 
3276609 
59506 
59506 
59506 
991/88 
58001517 



25-06-85 
30-07-87 
08-09-82 
04-07-84 
24-06-87 
16-12-88 
06-01-83 



